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Abstract:-

» Introduction:

Post operative sore throat and hoarseness are the
most common complication of endotracheal intubation
due to airway mucosal trauma.

» Objective:

This study aimed to study the comparison between
the use of nebulizer and Ketamine nebulizer in the
assessment of post operative sore throat after general
anesthesia at Haji Adam Malik Hospital, Medan.

» Method:

This study is a double blind randomized clinical
trial. The research was carried out at Haji Adam Malik
General Hospital (RSUP HAM), Medan for 2 months,
from April to May 2019. The study samples that met
the inclusion and exclusion criteria were divided into 2
groups. Group A received Lidocaine nebulizer, and
group B received Ketamine nebulizer. Both groups
received the nebulizer to get the target value of lower
sore throat. Assessment of sore throat was done 4 times
using a VAS.

» Results:

From the results obtained by VAS, sore throat
with general anesthesia in group given Ketamine, was
more at VAS 2 value, that amount 16 patients (87.5%0),
whereas in the group given Lidocaine was more at VAS
3 (45.8%). Statistically, there were a significant
difference post operative sore throat patients with
general anesthesia in the use of Lidocaine nebulizer and
Ketamine nebulizer at T3 monitoring with a value of
p=0.009 (<0.05). Statistic of post operative sore throat
patients with general anesthesia in the use of Lidocaine
nebulizer and Ketamine nebulizer at T4 monitoring
with a value of p=0.033 (<0.05).

» Conclusion:

There were significant difference in patient with
post operative sore throat with general anesthesia in the
use of Lidocaine nebulizer and Ketamine nebulizer at 1
hour observation (T1), 6 hours (T2), 12 hours (T3), 24
hours (T4).
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I.  INTRODUCTION

Postoperative sore throat and hoarseness are the most
common complication of endotracheal intubation due to
airway mucosal trauma. This complication can cause
discomfort and increase morbidity. This complication
causes pain that is difficult to control even though the pain
of surgery is well controlled. This complication has not
been completely prevented and the best treatments are still
sought. (Wei JL, 2012)

The incidence of sore throat and hoarseness due to
endotracheal intubation ranges from 5.7 - 90%. It is said
that 14.4 - 50% of complaints of sore throat and hoarseness
occurred immediately in the postoperative period. From the
data collected by the American Society of Anesthesiology
(ASA), from professional insurance companies it was
found that the most common airway mucosal trauma was
in the larynx (33%), pharynx (19%) and esophagus (18%).
Patients who experience sore throat and hoarseness will
recover within 72 hours. Sore throat and hoarseness can
occur alone or together. (Cepeda MS, 2010)

Current evidence until October 2013 included 19
randomized controlled trials (1940 participants) in this
latest review. We retraced the search in February 2015 and
found four interesting studies. (We will discuss the study
when we update the next review.) When the lidocaine is
inserted into the caffer, sprayed onto vocal cords, or used
as a gel applied to the tip of the tube. There is a significant
reduction of postoperative sore throat obtained. (Tanaka Y,
2015).

Administration of intravenous and topical lidocaine
has been used to reduce the stimulus of the nucleus during
endotracheal intubation. Topical lidocaine or spray-on PET
is used to reduce the incidence of post-intubation sore
throat, but special tools are needed for this purpose. To
lubricate the endotracheal tube, large doses of lidocaine are
used which reach 100-250 mg using either spray, ointment,
gel or jelly to achieve a plasma concentration of 1.5 pg/ml.
For the administration of intravenous lidocaine, the
recommended dose is 1.5 mg/kilogram of body weight to
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achieve a plasma concentration of 2 pg/ml. Some of these
methods have weaknesses, the duration of action is limited
after the application of lidocaine because it is rapidly
absorbed by the tracheobronchial mucosa and is ineffective
in the extubation period. (Gilles Dollo, dkk. 2011).

Ketamine is one of the most frequent intravenous
anesthetic drugs that has long been used in the field of
anesthesia. According to | Nyoman Adnyana, recent
experimental data showed that ketamine with N-Methyl-D-
aspartate (NMDA) receptors is present in the Central
Nervous System and in the Peripheral Nerves, so
peripheral administration of NMDA receptor antagonists
such as ketamine has an analgesic and anti-inflammatory
effect. Ketamine is an anesthetic drug that is easily
obtained in the operating room with a relatively cheap
price compared to other drugs. With the potential for
analgesics and anti-inflammation the administration of
ketamine gargle before endotracheal intubation can prevent
sore throat. Ketamine is safe to use, has minimal side
effects, well-tolerated, and available in the operating room.
(Wei JL, 2012)

From the background explained above, the
researchers wanted to know the comparison of the
assessment of the patients' postoperative throat with
general anesthesia on the use of lidocaine nebulizer and
ketamine nebulizer at Haji Adam Malik Hospital Medan.

Il. RESEARCH METHODOLOGY

A. The Scope Of Research
This study was carried out within the scope of
anesthesiology.

B. Research Design

The design of this study used a double-blind randomized
clinical trial to determine the effectiveness of using
lidocaine nebulizer and ketamine nebulizer in reducing
sore throat in patients with general anesthesia.

C. Place And Time

The study was conducted for 2 months, March - April 2019
in the elective surgery room of H. Adam Malik Hospital.
The study was started after obtaining ethical clearance and
permission from Haji Adam Malik Hospital.

D. Research Population And Samples

The study population was all electively scheduled subjects

underwent surgery using General Anesthesia in Haji Adam

Malik Hospital Medan. The study sample was a population

that fulfilled the inclusion and exclusion criteria. The

samples were divided into 2 groups, they were:

a. Group A received Lidocain nebulizer with a target for a
lower sore throat.

b. Group B received ketamine nebulizer with a target for a
lower sore throat.
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. Inclusion And Exclusion Criteria

Inclusion Criteria

Aged 21-60 years old

Patients with ASA physical status 1 and 2

Patients agreed to participate in the study and signed
the research inform consent

Patients with an operating duration of <3 hours
Exclusion Criteria

Patients with sore throat before surgery

Patients with coughs and colds before surgery

Surgery in the mouth, neck and face area

Drop out Criteria

Heart and lung Emergency

Difficulties in intubation occur (more than 2 attempts at
intubation)

An allergic reaction to lidocain and ketamine nebulizer
occurs

. During surgery, ETT leaks out of position or is pulled

out

Procedures

Evaluation of patients based on inclusion and
exclusion criteria..

Randomized block sampling was carried out by
volunteers and the sample was divided into two
groups.

Patients fasted for 6 hours before surgery and infusion
with number 18 G intravenous cannula.

The researchers taught the patients the correct deep
breathing technique by showing it in front of the
patients, with a frequency of 16-18x per minute. The
nebulizer medicine ran out until it reached the
oropharynx area (no smoke from the nebulizer).

This research was assisted by two volunteers. The first
volunteer prepared medicine and nebulizer equipment.
The first volunteer gave the medicine prepared to the
second volunteer. The second volunteer who did not
know what drugs had been prepared then handed over
the medication to patients who also did not know what
drugs had been given.

In the monitoring room, monitors for blood pressure,
pulse, ECG and oxygen saturation were installed. The
patients were asked to breathe in smoke/vapors from
the nebulizer until the smoke from the nebulizer ran
out. A 2.5 bar/250 Kpa compressor with air flow of 10
L/i were used

Group A: Ketamin Nebulizer 50 mg, 1 ml diluted with
nacl 0.9% to 5 ml.

Group B: Lidocaine Nebulizer 100 mg (2% with 5 cc)
After the nebulizer, the patients were monitored for 10
minutes

The patients were taken to the operating room, and the
monitors were installed again. The patients were lying
on the operating table, given Midazolam 0.05 mg/kg
BW, Fentanyl 2 ug/kg BW intravenously.
Preoxygenated with O2 8 liters/minute was given
through a facemask for 3 minutes. Induction with
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10.

11.

12.

13.

14.

15.

16.

17.

Propofol 2-3 mg/kg BW was carried out before
Rocuronium 1 mg/kg BW was administered.

The use of ETT was carried out 3 minutes after
induction of anesthesia. Installation of ETT (maximum
one time failure). Anesthesia was carried out by
inhalation with breath control.

ETT number 7.5 ID for men and ETT number 7.0 ID
for women. Tracheal intubation was carried out by the
researchers and supervised by an anesthesiologist, who
did not know the existence of each group.

ETT cuff was expanded to reach an internal pressure
of 20 cm H20. Intra cuff pressure was measured
periodically with a cuff manometer every one hour and
maintained with an intra-cuff pressure of 20 mm H20
Inhalation of isofluran 0.8 - 15 wvol% with a
combination of N20:02 = 50%: 50% and
Rokuronium.

Ventilation was done by connecting the ETT
connector to the semi-closed circuit.

End of surgery, neostigmine and atropine were given
as antagonists of the neuromuscular block.

After the patients woke up and were fully conscious,
ETT was removed after gentle suctioning from the
ETT and mouth.

The airway was guarded and the patients were brought
to the room for recovery and given oxygen through the
nasal cannula 2 liters/minute without the help of the
oropharynx tube.

Arriving at RR, the patients were given 30 mg / intra-
venous ketorolac analgesic.

Assessment of sore throat was carried out 4 times, first
in RR 1 hour after the patients were conscious with the
aldrette score 9-10, the second 6 hours after being
conscious, the third 12 hours after being conscious,
and the last, 24 hours after the patient was conscious,
the assessor did not know what nebulizer drug had
been given to the patients. Carefully observed and
interviewed patients about sore throat using pain scale
with values 0 to 10 then changed into loesser table.

Data Analysis

The collected data were re-examined about the
completeness before tabulated and processed and then
analyzed by epi-info program and presented in the form
of tables, sentences, and graphs.

. The collected data were tabulated into the master table

using Microsoft Office Excel 2007 software.

. Numerical data were displayed in mean values *

standard deviation, while categorical data were
displayed in numbers (percentages).

The research hypothesis was tested using the Chi
Square method using statistical software
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6. The confidence interval used: 95% with a value of p <
0.05 considered statistically significant.

7. The end of the study was a separate analysis of sore
throat.

I1l. RESEARCH RESULTS
% Results

» Sample Characteristics

The study was conducted for 2 months, April - May
2019 at Haji Adam Malik Hospital in Medan. This study
aimed to determine the comparison of post-extubation
throat pain in patients with general anesthesia in the use of
nebulized lidocaine and ketamine. The samples obtained in
this study were 48 samples that were in accordance with
the inclusion and exclusion criteria. Sample characteristics
are shown in Table 1.

Characteristic Ketamin Lidocaine
Sex, n (%)

Male 12 13
Female 12 11
Age, mean (SD) 48,42 +13,7 | 51,25+120
BMI, mean (SD) 21,3+3,2 20,84 +5,6
Duration of intubation 1485+284 | 1475+38,4

ASA
ASA 1 3 5
ASA 2 21 19
Total 24 24

Table 1:- Sample characteristics

Table 1 shows the distribution of sample
characteristics in this study. It indicated that the
characteristic data in this study were normally distributed,
with p value > 0.05 on age and body mass index (BMI)
characteristics, while the sex, duration of intubation and
ASA characteristics data were not normally distributed
with p value < 0.05. In addition, in this study, the samples
were mostly male with 25 samples (52.1%) and a mean age
of 49.83 years old. The mean body mass index (BMI) was
21.08 kg/m? which shows normoweight. The patients in
this study were mostly in ASA 2 with 35 samples (32.7%).

e Comparison of the value of post-extubation throat pain
in patients with general anesthesia in the use of
nebulized lidocaine and ketamine on T1

Comparison of the value of post-extubation throat
pain in patients with general anesthesia in the use of
nebulized lidocaine and ketamine on T1 is shown in Table

2.

5. The significant limit was set to: 5%.
VAS 1n (%) VAS 2n (%) VAS 3n (%) VAS 4n (%) Total P value
Ketamin 5 (20,8) 16 (87,5) 3 (12,5) 0 (0) 24 (100)
Lidocaine 1(4,2) 10 (41,7) 11 (45,8) 2 (8,3) 24 (100) 0,001
Total 6 (12,5) 26 (54,2) 14 (29,2) 2 (4,2%) 48 (100)
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Table 2:- Comparison of the value of post-extubation throat pain in patients with general anesthesia in the use of nebulized
lidocaine and ketamine on T1 (Independent T-Test, a<005)
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Based on table 2, it was found that the VAS value of
post-extubation throat pain in the group given ketamine the
highest was VAS 2 with 16 patients (87.5%) whereas in
the group given lidocaine the highest was VAS 3 (45.8%).
In addition, in the ketamine group, there were no patients
with sore throat with VAS 4, while in the lidocaine group
there were 2 patients with VAS 4 (8.3%). Based on this, it
can be concluded that patients given ketamine have lower
VAS values compared to given lidocaine.

Statistically, there were significant differences in the
value of post-extubation sore throat in the use of nebulized
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lidocaine and ketamine in observation T1 with p value =
0.042(<0.05).

e Comparison of the value of post-extubation throat pain
in patients with general anesthesia in the use of
nebulized lidocaine and ketamine on T2

Comparison of the value of post-extubation throat
pain in patients with general anesthesia in the use of
nebulized lidocaine and ketamine on T2 is shown in Table

3.

VAS 1n (%) VAS 2n (%) VAS 3n (%) VAS 4n (%) Total P value
Ketamin 8 (33,3) 16 (66,7) 0(0) 0(0) 24 (100) 0,021
Lidocaine 5 (20,8) 11 (45,8) 7 (29,2) 1(4,2) 24 (100)
Total 13 (27,1) 27 (56,3) 7 (14,5) 1(2,1%) 48 (100)

Table 3:-Comparison of the value of post-extubation throat pain in patients with general anesthesia in the use of nebulized

lidocaine and ketamine on T2 (Independent T-Test, a<005)

Based on table 3, it was found that patients who were
given ketamine were not found to experience VAS 3 and
VAS 4, but in the group given lidocaine there were still 7
people (29.2%) with VAS 3 and 1 person (4.2 %) with
VAS 4. Besides that, in the ketamine group, there were
more VAS 1 experienced, with 8 people (33.2%),
compared to the 5 people (20.8%) in the lidocaine group.

Statistically, there were significant differences in the
value of post-extubation sore throat in the use nebulized

lidocaine and ketamine in observation T2 with p value =
0,021(<0,05).

e Comparison of the value of post-extubation throat pain
in patients with general anesthesia in the use of
nebulized lidocaine and ketamine on T3

Comparison of the value of post-extubation throat
pain in patients with general anesthesia in the use of
nebulized lidocaine and ketamine on T3 is shown in Table

4.

VAS 1n (%) VAS 2n (%) VAS 3n (%) Total P value
Ketamin 21 (87,5) 3 (12,5) 0(0) 24 (100) 0,009
Lidocaine 13 (54,2) 8 (33,3) 3(12,5) 24 (100)
Total 34 (70,8) 11 (22,9) 3(6,3) 48 (100)

Table 4:- Comparison of the value of post-extubation throat pain in patients with general anesthesia in the use of nebulized

lidocaine and ketamine on T3 (Independent T-Test, a<005)

Based on table 4, it was found that in patients given
ketamine, there was not VAS 3, but in the group given
lidocaine there were still those who experienced VAS 3
with 3 people (45.8%). Besides that, in the ketamine group,
there were more VAS 1 experienced, with 21 people
(20.8%), compared to the lidocaine group of 13 people
(4.2%).

Statistically, there were significant differences in the
value of post-extubation sore throat in the use of nebulized

lidocaine and ketamine in observation T3 with p value
=0,009(<0,05).

e Comparison of the value of post-extubation throat pain
in patients with general anesthesia in the use of
nebulized lidocaine and ketamine on T4

Comparison of the value of post-extubation throat
pain in patients with general anesthesia in the use of
nebulized lidocaine and ketamine on T4 is shown in Table

5.

VAS 1n (%) VAS 2n (%) VAS 3n (%) Total P value
Ketamin 22 (OL7) 2(83) 0(0) 24 (100)
Lidocaine 16 (66,7) 7(29,2) 1(4,0) 24 (100) 0,033
Total 38 (79,2) 9(18,7) 12,0 48 (100)

Table 5:- Comparison of the value of post-extubation throat pain in patients with general anesthesia in the use of nebulized
lidocaine and ketamine on T4
Levene's Test, a<005
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Based on table 5, it was found that patients who were
given ketamine were not found to have VAS 3, but in the
group given lidocaine there were still those who
experienced VAS 3 with 1 person (4.1%). In addition, the
ketamine group experienced more VAS 1, with 22 people
(91.7%), compared to the lidocaine group of 16 people
(66.7%).

Statistically, there were significant differences in the
value of post-extubation sore throat in the use of nebulized
lidocaine and ketamine in observation T4 with p value
=0,033(<0,05).

IV. DISCUSSION

This study was conducted to determine the
comparative value of postoperative throat pain in patients
with general anesthesia in the use of lidocaine nebulizer
and ketamine nebulizer in Haji Adam Malik Hospital
Medan and other network hospitals. Postoperative throat
pain can be reduced by giving lidokan and ketamine.

In Table 1, it shows that the samples were mostly
male with 25 samples (52.1%) and a mean age of 49.83
years old. The mean body mass index (BMI) was 21.08
kg/m? which shows normoweight. The patients in this
study were mostly in ASA 2 with 35 samples (32.7%). The
results of this study are consistent with the research
conducted by Mehrotra et. al. (2017) that the percentage of
men was dominant in the study with a mean age of 38.93
years old and normoweight BMI index (Mehrotra et al.,
2017).

Based on table 2, it was found that patients given
ketamine have lower VAS values compared to given
lidocaine. Statistically, there were significant differences in
the value of postoperative sore throat in the use of
nebulized lidocaine and ketamine in observation T1. The
results of this study are in line with the research conducted
by Mehrotra et. al. (2017) that ketamine can reduce throat
pain in the early postoperative period and has a better long-
term outcome compared to budesonide (Mehrotra et al.,
2017) The mechanism of the possible topical effect that
weakens local inflammation causes a peripheral effect.
Ketamine is an NMDA receptor antagonist with the main
work location in the central nervous system and part of the
limbic system (Zhu et al., 2007). The observation period
during the first hour (T1) showed that ketamine appeared
to show a low VAS value compared to lidocaine. This is in
accordance with several studies that also report that the
incidence of sore throat occurs within 1 hour to 2 hours
after endotracheal tube intubation (Biro et al., 2005; Chen
et al., 2014; Higgins et al., 2002).

Based on table 3, it was found that patients given
ketamine were not found to have VAS 3 and VAS 4, but in
the group given lidocaine there were still those who
experienced VAS 3 and VAS 4. Statistically, there were
significant differences in the value of postoperative sore
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throat in the use of nebulized lidocaine and ketamine in
observation T2. The results of this study are in line with
the results obtained by Jain et. al. (2017) that the effect of
ketamine was found to significantly reduce sore throat at
the 8th to the 12th hour (Jain et al., 2017).

Another study also reported that patients given
ketamine or lidocaine reported only mild pain with a POST
score of 1 (mild) at O to 6 hours and no patients with a
POST score of 2 (moderate) and POST score 3 (severe)
(Dhanger et al., 2018). Conway and Miler used sore throat
as a syndrome that includes loss of voice, hoarseness, and
stridor due to side effects of intubation. The other causes of
hoarseness after intubation are submucosal bleeding, ulcers
because of the length of contact with the cuff, subglottic
edem, laryngitis and so on. The nasogastric tube can also
cause hoarseness because of the possible interference with
the posterior branch of the recurrent nerve of the larynx
(Nolan and Wilson, 1992). The mechanism of the
occurrence of sore throat after intubation according to Lee
et. al. (2017) is caused by high intracuff compression
pressure resulting in tracheal mucosa, ischemic, ulcerative
and painful hypoperfusion. This is caused by the intracuff
pressure given around 20-30 cmH,O (Lee et al., 2017).

Based on table 4, it was found that in the patients
given ketamine, VAS 3 was not found, but in the group
given lidocaine there were still those who experienced
VAS 3 with 3 people (45.8%). Besides that, in the
ketamine group, there were more VAS 1 experienced, with
21 people (20.8%) compared to the lidocaine group of 13
people (4.2%). Statistically, there were significant
differences in the value of postoperative sore throat in the
use of nebulized lidocaine and ketamine in observation T3.
The results of the study are different from the research
conducted by Tanaka et. al. (2015) that in a meta-analysis
study, from 19 studies with 1940 participants it was
reported that lidocaine reduced the risk of postoperative
sore throat with a risk ratio of 0.64 (Tanaka et al., 2015).

Based on table 5, it was found that patients who were
given ketamine were not found to have VAS 3, but in the
group given lidocaine there was still 1 person (4.1%) who
experienced VAS 3. In addition, the ketamine group
experienced more VAS 1, with 22 people (91.7%),
compared to the lidocaine group of 16 people (66.7%).
Statistically, there were significant differences in the value
of postoperative sore throat in the use of nebulized
lidocaine and ketamine in observation T4. This is in
accordance with the research that stated sore throat as a
common side effect of general anesthesia and is reported to
occur in between 30% and 70% of patients after intubation.
The possibility of a sore throat can occur due to the
endotracheal type, endotracheal diameter, and cuff pressure
of the endotracheal tube used. Provision of prophylactic
drugs can reduce postoperative sore throat. Many studies
that recommended the use of local anesthetics and steroids
to treat and prevent sore throat (Tanaka et al., 2015).
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V. CONCLUSION

There is a significant difference in the value of
postoperative sore throat in the patient with general
anesthesia on the use of lidocaine nebulizer and
ketamine nebulizer in observation of 1 hour (T1), 6
hours (T2), 12 hours (T3), 24 hours (T4)

In the postoperative sore throat in the patient with
general anesthesia at 1 hour observation (T1), in the
group given ketamine, the highest was VAS 2 with 16
patients (87.5%) whereas in the group given lidocaine
the highest was VAS 3 (45.8%).

In the postoperative sore throat in the patient with
general anesthesia at 6 hours observation (T2), the
group given ketamine was not found to experience VAS
3 and VAS 4, but in the group given lidocaine there
were still 7 people with VAS 3 (29.2%) and 1 person
(4.2%) with VAS 4.

In the postoperative sore throat in the patient with
general anesthesia at 12 hours observation (T3), the
group given ketamine was not found to experience VAS
3, but in the group given lidocaine there were still 3
people experiencing VAS 3 (45.8%).

In the postoperative sore throat in the patient with
general anesthesia at 24 hours observation (T4), the
group given ketamine was not found to experience VAS
3, but in the group given lidocaine there were still 1
person (4.1%) with VAS 3.
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